The effects of season and diet on LH, FSH 
Introduction
For all species, a balance must be achieved between repro¬ ductive strategies based on either opportunism or seasonal cueing (Bronson, 19S5) . Opportunistic breeders will mate whenever environmental conditions are good, while seasonal breeders restrict mating to a time that will result in optimal conditions for the rearing of the young -the most physiologi¬ cally demanding event of the reproductive cycle. Changing photoperiod is the most common environmental cue used to regulate reproduction in seasonal breeders (Clarke, 1981) (Bissonnette, 1941) . This season¬ ally is strongly present in female Australian cashmere goats and the feral goats from which they are derived (Harrington, 1982; Restall, 1992 (Chemineau, 1987; Restall, 1992) and the nu¬ tritional status of the male (Walkden-Brown el al, 1993) . Bucks exposed to females in oestrus also exhibit an increase in gonadotrophin and testosterone secretion (the so-called female effect); the response depends upon season (Howland et al, 1985) . In addition, drought-breaking rain and the associated increase in the availability of feed can initiate reproductive activity in Australian feral goats (Harrington, 1982) , and prevailing nutritional conditions also appear to influence repro¬ ductive activity in less seasonal tropical goats (GonzalezStagnaro, 1983 
Results

Plasma concentrations of LH, FSH and testosterone
For all three hormones, there was a significant effect of month (P < 0.001) and a significant interaction between the effects of month and diet (P < 0.05; Fig. 2a,b,c) Body mass There were significant effects of both diet and month on body mass and the change in body mass, with significant interaction between these effects (P < 0.001; Fig. 3a,c) Fig. 4b,c) .
Change in testicular mass was significantly higher in bucks on the high-quality diet compared with those on the lowquality diet during the first 4 months of the experiment (July-October), but over the following 3 months (NovemberJanuary) the reverse was true (P < 0.05; Fig. 3d ). Beyond January, there were no significant differences between the treatments in any month Daily change in testicular mass was positively correlated with digestible organic matter intake and daily change in body mass within treatments (Low: r = 0.86, < 0.001 and r = 0.56, < 0.05, respectively; High: r=0.89 and 0.99, < 0.001, respectively) and overall (r = 0.85 and 0.89, < 0.001 respec¬ tively; Fig. 5a,b) . Overall, there was no association between change in testicular mass and the concentration of LH, FSH or testosterone, but significant associations were found within treatment groups (Fig. 5c,d) Because paired testicular mass was so closely associated with body mass, the ratio of the two variables was examined to determine whether the association was modulated by season or diet. It was significantly influenced by month of measurement (P < 0.001), and there was a significant interaction between the effects of month and diet (P < 0.001) (Fig. 3e ). There was a significant seasonal shift in the ratio in bucks on the low-quality diet with a peak in late summer and autumn, while in bucks fed the high-quality diet the ratio was stable over the first 4 months before declining continuously throughout the rest of the experiment. The ratio was not significantly correlated with any hormone in bucks on the high-quality diet, but was Change in body mass (% day"1) Plasma LH (ug 1) al, 1979; Howland et al, 1985; Ritar, 1991) , and seasonal breeds of sheep (Lincoln and Short, 1980; D'Occhio and Brooks, 1983; Lincoln et al, 1990) . In rams, such changes are driven by changing photoperiod and mediated primarily by changes in the frequency of pulses of GnRH released from the hypothalamus (Lincoln and Short, 1980) . In goats, photoperiod also drives reproductive seasonality (Bissonnette, 1941; Delgadillo and Chemineau, 1992) , and seasonal changes in LH pulse frequency suggest that the effects of photoperiod are at least partly driven by changing GnRH secretion (Howland et al, 1985; Ritar, 1991; Walkden-Brown et al, 1994b) . That the seasonal testosterone cycle closely followed that of LH is not surprising given the dependence of testosterone on LH secretion. The greater amplitude of the testosterone cycle compared with that of LH is probably due to seasonal changes in testicular responsiveness to LH, with greatly enhanced responsiveness during the autumn rut (Walkden-Brown et al, 1994b) . The seasonal pattern of sebaceous gland volume closely matched that of testosterone since these glands are regulated by androgens (Ebling, 1957; Jenkinson et al, 1967) . During the period when the sebaceous gland was large it was noticeable that the fleece of the bucks, particularly in the neck region, became greasy with sebum. This sebum had an extremely strong, unpleasant buck odour and changes in its secretion were almost certainly responsible for the seasonal changes in odour in the bucks (Jenkinson et al, 1967; Sasada et al, 1983 ). The precise functions of this seasonal pattern of sebaceous gland size in the buck, and the associated changes in odour, remain obscure. There is evidence that the odour of buck fleece contributes to the ovulatory response of does to the introduction of bucks (Shelton, 1980; Claus et al, 1990) , and it has been postulated that combinations of odours from male urine and fleece may signal the metabolic status of one male to others (Coblentz, 1986) . It is also possible that, in common with many other ungulates, these odours play a role in the marking of territory (Müller-Schwarze, 1991) or in the recognition of individuals (Beauchamp et al, 1976 (Martin et al, 1987 (Martin et al, , 1994b (Martin et al, 1994b 
